A 29-year-old woman presented with profound iron-deficiency anemia. Cross-sectional imaging identified a mass in the ileal mesentery. Surgical resection was curative and revealed a giant cystic arteriovenous malformation. Our report highlights the role of cross-sectional imaging in the evaluation and management of iron-deficiency anemia and obscure gastrointestinal hemorrhage.
Introduction
Occult gastrointestinal (GI) bleeding, or GI bleeding without an identifiable cause after initial endoscopic evaluation, is an important and often frustrating condition for gastroenterologists and patients alike. Repeat esophagogastroduodenoscopy (EGD) and colonscopy are indicated to ensure that proximal and distal lesions are not missed. 1 However, many causes of obscure bleeding arise out of reach from these modalities, between the ligament of Treitz and the ileocecal valve. We demonstrate that cross-sectional imaging is a useful tool to evaluate occult bleeding.
Case Report
A 29-year-old pregnant woman presented with subacute abdominal pain, weakness, and nausea. Laboratory tests revealed hemoglobin 4.5 g/dL (mean corpuscular volume 68 fL) and ferritin 1.6 ng/mL. She had no history of menorrhagia or overt GI bleeding. She was believed to have chronic iron losses due to prior vaginal bleeding exacerbated by physiologic anemia of pregnancy. Her anemia was responsive to oral and intravenous iron supplementation and stabilized at 11.8 g/dL. Sixteen months after an uncomplicated delivery, she presented again with symptomatic anemia. She had an unremarkable EGD with normal gastric and duodenal biopsies. Colonoscopy with visualization of the terminal ileum found old blood throughout the colon. She was lost to followup for 8 months, then presented again with hemoglobin 5.8 g/dL and melena. Capsule endoscopy revealed old blood in the distal small bowel but did not identify a source. Abdominal computed tomography (CT) showed multifocal fluid filled lesions within the ileal mesentery with thin, faintly enhancing walls ( Figure 1 ). Some lesions involved the ileal wall, extending to the lumen without perceptible overlying mucosa. Retrograde single-balloon enteroscopy was considered; however, in view of the worrisome mass lesions, the patient opted to pursue surgical resection.
Laparotomy with interoperative enteroscopy revealed a diffuse area of mucosal bleeding near masses 65 cm proximal to the ileocecal valve. An ileal segment including the masses was resected (Figure 2 ). Histology revealed an abnormal proliferation of dilated, smooth-walled, benign lymphovascular spaces of variable size extending from the mesentery to the intestinal epithelium ( Figure 3 ). The walls varied from thin lymphatic channels to thick, muscular veins and arteries, consistent with a massive arteriovenous malformation (AVM). Evidence of malignant vascular proliferation (e.g., angiosarcoma) was not identified. One year after surgery, she was well with resolved anemia and no evidence of bleeding.
Discussion
The recommended evaluation of obscure gastrointestinal bleeding and iron deficiency begins with upper endoscopy and colonoscopy. 1 A negative evaluation warrants subsequent investigation of the small bowel. Contemporary options include capsule endoscopy, deep enteroscopy, and advanced cross-sectional enterography. Deep enteroscopy offers interventions, but is time-consuming and highly specialized. Capsule endoscopy offers reliable small bowel visualization, but lacks therapeutic potential. Cross-sectional imaging contributes to the evaluation of occult bleeding because it can localize active bleeding lesions through angiography and can identify submucosal mass-lesions and transmural processes that may be missed by capsule endoscopy. 2 In our case, retrograde balloon-assisted enteroscopy may have detected a submucosal process following the failure of the capsule endoscopy. However, an operation was planned for the masses and enteroscopy would not have allowed our patient to avoid resection. Our patient's iron deficiency was caused by and resolved after resection of a massive mesenteric AVM. GI AVMs comprise a spectrum of vascular lesions ranging from flat mucosal lesions that contain thick-walled arteries to masses of thin-walled capillaries that are best described as hemangiomas. The latter appear in the lumen with a bluish discoloration and rarely bleed. The literature regarding massive mesenteric AVMs presenting as GI bleeding is comprised of 20 intestinal hemangiomas.
3-4 Our patient's lesion possessed thick-walled arteries, distinguishing it from a hemangioma as a true AVM. There have been reports of arterial-portal fistulas that are low-flow, low-pressure arteriovenous malformations that form in response to injury (penetrating trauma or postoperative changes). 5 These lesions present with GI bleeding with crampy abdominal pain and an audible abdominal bruit. Our case is unique because it was a spontaneous, massive mesenteric true AVM discovered in the work-up of anemia. Mass lesions are a critical part of the obscure bleeding differential after negative endoscopy. Our patient's cross-sectional imaging discovered a mesenteric arteriovenous malformation for which resection was curative of her iron deficiency. 
